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(57) ABSTRACT 

Fiber materials in the form of fabrics receive, as a result of 
treatment With compositions according to the invention, a 
pleasant soft hand and excellent oil-and Water-repelling 
properties With good permanence. The compositions can be 
obtained by a) preparing a solution of a polysiloxane and an 
extender With blocked isocyanate groups in an organic 
solvent, b) dispersing this solution in Water, 0) removing the 
organic solvent and d) combining the aqueous dispersion 
obtained With a second aqueous dispersion Which comprises 
a polymer With per?uoroalkyl groups. One variant of this 
preparation process consists in cousing a polymer With 
per?uoroalkyl groups as early as in step a). In this case, step 
d) can be omitted. 

28 Claims, No Drawings 
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COMPOSITIONS OF POLYSILOXANES, 
FLUOROPOLYMERS EXTENDERS 

The invention relates to compositions Which comprise 
polymers With per?uorinated radicals, polyorganosiloxanes 
and extenders in the form of compounds With blocked 
isocyanate groups and Which can be prepared by means of 
a special process. It further relates to the use of such 
compositions for the treatment of ?ber materials, in particu 
lar of fabrics. 

It is knoWn to treat fabrics, in particular in the form of 
Wovens or knits, With compositions Which comprise com 
pounds With per?uorinated radicals (RF groups). As a result 
of this, oil- and Water-repelling properties are imparted to 
the textiles. Such processes for textile ?nishing are 
described, for example, in EP-A 314 944. 

If textiles are ?nished With compositions Which comprise 
only ?uoropolymers Without further additives, then rela 
tively large amounts of expensive RF-group-containing 
polymers are required in order to achieve adequate oil- and 
Water-repelling properties on the textile material. For this 
reason, processes have been developed in Which the ?uo 
ropolymers have been used together With What are termed 
extenders. These extenders increase the action of the ?uo 
ropolymers and alloW savings to be made because When 
extenders are used, the amounts of ?uoropolymers required 
are smaller. Compounds With blocked isocyanate groups 
have become knoWn as highly effective extenders. 

The ?nishing of textiles With RF-group-containing poly 
mers and extenders is described, inter alia, in Us. Pat. No. 
4,834,764, EP-A 872 503, EP-A 1 013 687 and Us. Pat. No. 
5,324,763. Although good oil- and Water-repelling proper 
ties on textiles can be achieved using extenders and ?uo 
ropolymers, such systems have the disadvantage that the 
hand of textiles ?nished thereWith is often too harsh. 
Attempts have therefore been made to use ?uoropolymers 
together With soft hand agents, eg With polysiloxanes. It is 
knoWn that a number of polyorganosiloxanes impart a 
pleasant soft hand to textiles. 

The use of a combination of ?uoropolymers and polyor 
ganosiloxanes for textile ?nishing is evident, for example, 
from Us. Pat. No. 4,098,742, U.S. Pat. No. 5,276,175, EP-A 
325 918 and Us. Pat. No. 5,258,458. In this connection, 
compositions in Which ?uoropolymer and polysiloxane are 
present alongside one another in the form of tWo different 
polymers, and also compositions in Which a copolymer is 
present Which contains both per?uorinated radicals (RF 
groups) and also organosiloxane units are knoWn. 

These last-named compositions knoWn from the prior art 
also have disadvantages as Well as advantages. Thus, for 
example, the addition of a polysiloxane to a ?nished ?uo 
ropolymer emulsion leads, in the normal case, to the effect 
of the ?uoropolymer, in particular the oil-repelling effect, 
being reduced. This reduction in the effect compared With 
that Which could be achieved With the sole use of ?uo 
ropolymer arises particularly after the ?nished textiles have 
been Washed and ironed. In other Words, the permanency of 
the oil-repellency and optionally also the Water-repellency 
When these systems are used is in need of improvement. In 
this connection, it is unimportant Whether the polysiloxane 
is added as it is to a ?nished aqueous ?uoropolymer disper 
sion or in the form of a preprepared aqueous polysiloxane 
emulsion. The same is true When an extender based on 
blocked isocyanates is added to the ?uoropolymer disper 
sion before or after the polysiloxane has been added. 
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2 
The use of copolymers in Which polysiloxane units are 

present together With units Which contain per?uorinated 
groups has been unable to satisfactorily solve the problem of 
the reduction in effect either. 

The object of the present invention Was to provide com 
positions With Which, on the one hand, a very pleasant soft 
hand can be imparted to textile materials and, on the other 
hand, highly effective oil- and Water-repelling properties 
With high permanence after Washing operations. 

This object Was achieved by a composition obtainable by 
the folloWing successive process steps 

a) preparation of an anhydrous solution Which comprises the 
components A), B) and C) and optionally a component D), 

b) dispersion of the solution obtained according to step a) in 
Water using a dispersant or a mixture of dispersants, 

c) removal of component C), 

d) optional combination of the dispersion obtained accord 
ing to process step c) With an aqueous dispersion Which 
comprises a component D), 

Where, at least for the case Where the solution prepared in 
step a) does not comprise a component D), a process step d) 
is then carried out after step c), 

Where component A) is a polyorganosiloxane Whose end 
groups are formed by units of the formula 

R1R2Si4Oi 

and Which contains units of the formula 

in the chain, Where the individual units iSi(R)(R2)iOi 
may be distributed arbitrarily over the polysiloxane chain, 

Where all radicals R, independently of one another, are a 
linear or branched alkyl radical having 1 to 20 carbon atoms 
or the phenyl radical, all radicals R1, all independently of 
one another, are R, H, {»CH29; W or are a monovalent 
aliphatic radical Which contains one or more amino groups, 

Where u is a number from 0 to 4 and W is OH or OR, 

Where all of the radicals R2 present, independently of one 
another, are H, R, R3 or X, 

Where R3 is an alkyl radical having 5 to 18 carbon atoms 
Which is interrupted by an oxygen atom and/or in Which tWo 
adjacent carbon atoms form an epoxy group together With an 
oxygen atom, or Where R3 is an alkyl radical having 2 to 12 
carbon atoms Which carries a phenyl radical as substituent, 
and 

Where X is a monovalent hydrocarbon radical Which con 
tains one or more amino groups and/ or one or more hydroxyl 

groups as substituents, 

Where the amino groups present are optionally in partially or 
completely quaterniZed form and the appertaining anions are 
preferably chosen from chloride anions, methylsulfate 
anions, benZenesulfonate anions, alkylarylsulfonate anions 
and carboxylate anions, Where the carboxylate anions are 
preferably anions of a monocarboxylic acid having 1 to 4 
carbon atoms and the alkylarylsulfonate anions are prefer 
ably toluenesulfonate anions, 

Where component B) is a ?uorine-free diisocyanate or 
polyisocyanate Whose NCO groups are 80 to 100% blocked, 
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Where component C) is a Water-insoluble organic solvent 
Which does not contain any OH groups and Whose boiling 
point at atmospheric pressure is betWeen 30° C. and 2000 C. 
and 

Where component D) is a polymer Which contains one or 
more per?uorinated radicals (RF) and no silicon, or Where 
component D) is a mixture of such polymers. 

It Was surprising that using said process steps, composi 
tions are obtained Which are superior to compositions com 
prising polysiloxane and ?uoropolymers and knoWn from 
the prior art With regard to level and/ or permanence of the 
effects, in particular the oil-repelling effect of ?nished 
textiles. By ?rstly dissolving extender (component B) and 
polyorganosiloxane (component A) in an organic solvent 
(component C) and dispersing the resulting solution in 
Water, advantages arise after the other process steps have 
been carried out compared With compositions knoWn from 
the prior art Which are prepared by successively adding 
polysiloxane or polysiloxane dispersion and extender to a 
?nished aqueous dispersion of a ?uoropolymer. The decisive 
difference of the invention compared With the prior art is 
therefore that, in a ?rst step (process step a), polyorganosi 
loxane and extender are dispersed together (in the form of an 
anhydrous solution) in Water. A further advantage of com 
positions according to the invention is that in many cases the 
desired soft hand level on the textiles can be achieved using 
considerably smaller amounts of polyorganosiloxane than 
When using knoWn formulations With an identical content of 
?uoropolymer. 

Said advantages are obtained irrespective of Which of the 
tWo process variants described beloW in detail is carried out 
(either use of component D) as early as in step a) or addition 
of component D) only in step d)). Which of the tWo variants 
produces better results than the other may depend, inter alia, 
on the nature of the RF polymer. 

Compositions according to the invention can be obtained 
by process steps a) to c) and optionally then d), Which are 
carried out in this order (a%b—>c) or (a%b—>c—>d). 

In step a), an anhydrous solution is prepared Which 
comprises the components A), B) and C) described beloW. In 
this connection, “anhydrous” is to be understood as meaning 
that the components A), B) and C) are used in virtually 
anhydrous form to prepare the solution; traces of Water 
Which are present as impurity, hoWever, are not normally 
troublesome. To prepare the solution, components A) and B) 
can be used in pure form; it is, hoWever, also possible to 
preprepare a solution of A) and/or a solution of B) in an 
organic solvent, Which are then mixed With the other com 
ponents. The order of mixing components A), B) and C) is 
unimportant. The preparation of the solution can in many 
cases take place at room temperature With mechanical 
stirring; Where appropriate, it takes place at elevated tem 
perature. 

Component D) (RF radical-containing, Si-free polymer or 
mixture of such polymers) Which is present in compositions 
according to the invention can be used additionally to 
components A), B) and C) as early as in step a), either by 
mixing it in solvent-free form With components A), B) and 
C), or by adding it as a solution in an organic solvent to the 
mixture of A), B) and C). This organic solvent may be 
identical to component C). 

If step a), on the other hand, is carried out Without the use 
of component D), step c) must be folloWed by a step d) in 
Which the aqueous dispersion obtained according to step c) 
is combined With an aqueous dispersion of component D). 
HoWever, even if a component D) has already been used in 
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4 
step a), it is also possible to additionally carry out a step d), 
although this is not obligatory in this case. If a component 
D) is used both in step a) and also in step d), these tWo 
components D) may be identical to one another or different 
from one another With regard to their chemical structure. 

The solution obtained according to step a) can either 
comprise in each case only a single compound Which is 
covered by the de?nitions given beloW for components A), 
B) and C) and also D). Each of the components A), B), C) 
and D) can, hoWever, independently of the nature of the 
other components, also be a mixture of compounds Which is 
covered by the de?nition given for this component. This is 
thus also true for the polymers (component D) Which contain 
per?uorinated radicals RF and are used in process step a) 
and/or d). 

In a preferred embodiment of the compositions according 
to the invention, the solutions obtained after carrying out 
process step a) comprise components A), B) and C) in the 
folloWing amounts: 

0.2 to 50% by Weight of A), preferably 2.5 to 20% by Weight 

10 to 85% by Weight of B), preferably 30 to 50% by Weight 

10 to 85% by Weight of C), preferably 40 to 60% by Weight 

these values referring to the total amount of the solution, but 
not taking the optionally present component D) into con 
sideration. 
The above-mentioned preferred numerical values for the 

Weight fractions are valid directly if no component D) has 
been used in process step a). OtherWise, they refer to the 
total Weight of the solution obtained at step a) minus the 
amount of component D). 
The solution obtained according to process step a) is 

dispersed in Water in the subsequent step b). For this, the use 
of a dispersant or a mixture of dispersants is required. 
Expediently, the procedure in step b) involves ?rstly pre 
paring a mixture of Water and dispersant (dispersant mix 
ture), and sloWly stirring the solution obtained according to 
step a) into this mixture. During this operation, a dispersion 
arises at standard temperature or elevated temperature. For 
the purposes of better homogenization, it is possible, if 
necessary, to folloW this by an additional mechanical 
homogenization, optionally under increased pressure. 

For carrying out step b), nonionogenic dispersants are 
particularly suitable, such as, for example, alkylene oxide 
adducts of alcohols, fatty acids or amines. In many cases 
good results can also be achieved With cation-active dis 
persants, eg with quatemiZed ammonium salts or organic 
amines in acidic aqueous solution. Said classes of dispers 
ants are best knoWn as effective surfactants, inter alia also 
from the prior art in the case of silicone emulsions and in the 
case of ?uoropolymer emulsions. 

In process step c), the organic solvent (component C)) is 
removed. This can be carried out by distillation, optionally 
under reduced pressure. 

In a preferred embodiment of compositions according to 
the invention, amounts of components A), B), dispersant and 
Water are used such that the aqueous dispersion obtained 
after process step c) has been carried out comprises these 
ingredients in the folloWing quantitative ratios: 

0.1 to 20% by Weight of A), preferably 0.3 to 8% by Weight 

4 to 60% by Weight of B), preferably 15 to 35% by Weight 

0.5 to 20% by Weight of dispersant or dispersant mixture, 
preferably 1 to 5% by Weight 
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20 to 95% by Weight of Water, preferably 60 to 80% by 
Weight 
these values referring to the total amount of the dispersion, 
but not taking the optionally present component D) into 
consideration. 
As detailed above for the preferred Weight fractions in the 

case of the solution obtained in step a), these preferred 
Weight ratios refer in an analogous manner to the total 
Weight of the dispersion minus the amount of optionally 
present component D). 

If no component D) has been used in step a), step c) must 
then be folloWed by a step d). For this, the aqueous disper 
sion obtained according to step c) is combined in the last 
process step (step d) With a second aqueous dispersion. This 
second dispersion likewise comprises one or more dispers 
ants. These dispersants may be the same as those used for 
step b), but may also be of a different nature. Said second 
aqueous dispersion comprises a polymer or a mixture of 
polymers Which comprise one or more per?uorinated radi 
cals (RF) and Which do not comprise silicon (component 
D)). The combining of the tWo aqueous dispersions can take 
place together With a mechanical homogenization. Prefer 
ably, amounts of products are used such that the composition 
according to the invention obtained after process step d) is 
an aqueous dispersion Which comprises the individual con 
stituents in the folloWing quantitative ratios: 

0.05 to 10% by Weight of component A), preferably 0.15 to 
4% by Weight 

2 to 30% by Weight of component B), preferably 7.5 to 
17.5% by Weight 

0.25 to 10% by Weight of dispersant or dispersant mixture, 
preferably 0.5 to 2.5% by Weight 

10 to 60% by Weight of Water, preferably 20 to 50% by 
Weight 
10 to 85% by Weight of RF-containing polymer (component 
D), preferably 40 to 70% by Weight. 

These preferred values are preferred values for the com 
positions according to the invention also in cases Where no 
step d) has been carried out because component D) has 
already been used in step a). 
Component A) used for the preparation of compositions 

according to the invention is a polyorganosiloxane Which is 
preferably liquid at 200 C. and standard pressure. The tWo 
end-groups of this polyorganosiloxane are formed by units 
of the formula 

where R1 and R have the meanings given beloW. 
The polyorganosiloxane contains units of the formula 

in the chain, Where the individual units of this formula can 
be distributed as desired over the polysiloxane chain. Pref 
erably none of the radicals R and R2 contains silicon atoms, 
meaning that component A) preferably contains no Si atoms 
in side chains. 

All radicals R are, independently of one another, a linear 
or branched alkyl radical having 1 to 20 carbon atoms or the 
phenyl radical. 80 to 100% of all silicon atoms is preferably 
bonded in each case to at least one methyl group. Compo 
nent A) satis?es the function of a soft hand agent. The 
radicals R1 in formula (I) are, independently of one another, 
R, H or a radical of the formula (CHZQZW or a monovalent 
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6 
aliphatic radical Which contains one or more amino groups. 
Here, u is a number from 0 to 4, preferably 0 or 2 or 3. W 
is OH or OR, Where R has the meaning already given. If one 
or more of the radicals R1 is an aliphatic radical Which 
contains amino groups, then radicals of the formula beloW 
and of formula (IV) given in claim 2 are preferred here. The 
radicals R1 are preferably R, in particular CH3. In formula 
(I), all of the radicals R2 present are, independently of one 
another, hydrogen, a radical R of said type, or a radical R3 
or a radical X. All of the radicals R3 present are either a 
linear or branched alkyl radical having 5 to 18 carbon atoms, 
Where this alkyl radical is interrupted by an oxygen atom 
and/or Where this alkyl radical is also modi?ed such that tWo 
adjacent carbon atoms, together With an oxygen atom, form 
an epoxy group. One or more of the radicals R3 can also be 
a linear or branched alkyl radical having 2 to 12 carbon 
atoms Which carries a phenyl radical as substituent. 

Preferably only a small proportion, i.e. 0 to 10%, of all of 
the radicals R2 present are hydrogen. Particularly When 
component A) contains a radical X in Which one or more 
hydroxyl groups and/ or amino groups are present, preferably 
none of the radicals R2 is hydrogen. 

One or more of the radicals R2 present may also be a 
radical X. X is a monovalent radical bonded to an Si atom 
Which contains one or more amino groups and/or one or 

more hydroxyl groups as substituents. In particular, amino 
group-containing radicals X can give textiles ?nished With 
compositions according to the invention a very pleasant soft 
hand. A preferred embodiment of compositions according to 
the invention is therefore characterized in that, in component 
A), at least one of the radicals R2 present is a radical X and 
that all radicals X present are chosen from radicals of the 
formula (II) to (V11) 

(11) 
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Where the nitrogen-containing radicals of these formulae 
may also be in quatemiZed form on one or more of the 
nitrogen atoms by means of an alkyl group having 1 to 8 
carbon atoms, 

Wherein R has the meaning given in claim 1, 

Wherein R'" is H or CH3, 

k is a number from 0 to 6, preferably 1, 

t is a number from 2 to 8, preferably 2 to 4, 10 

and 

l is a number from 0 to 3, preferably 0 or 1, 

and 15 

R4 is H, iCO%H3, iCO{»CH29; OH, iCH2{»CH29; 
CH3 or the cyclohexyl radical, Where A is hydrogen or an 
alkyl group having 1 to 4 carbon atoms, in Which Q and Q' 
are in each case a divalent unbranched or branched alkylene 

radical having 1 to 4 carbon atoms, in Which p:0 or 1 and 
in Which all of the radicals Z present, independently of one 
another, are hydrogen, an alkyl radical having 1 to 6 carbon 
atoms and optionally having one or more hydroxyl groups as 
substituents, the cyclohexyl radical or the radical iCO4G, 
Where G is an aliphatic radical having 1 to 6 carbon atoms 
Which may have one or more hydroxyl groups as substitu 
ents. 

25 

It is particularly preferred if component A) contains at 
least one radical X of the formula (IV) or of the formula (V) 
in Which Z is H R'" is H, R4 is H and k is 1. Particularly 
suitable radicals X of the formula (IV) are {»CH2%NH2 and 
(CH2+3NH{»CH29§NH2. 

Apreferred embodiment of compositions according to the 
invention is characteriZed in that, in component A), the ratio 
m:n has a value in the range from 0.5:1 to 50:1, Where m is 
the number of silicon atoms to Which no radical X and no 
radical R3 is bonded, and n is the number of silicon atoms to 
Which a radical X or a radical R3 is bonded. 

30 

In determining said ratio mzn, the sum of all silicon atoms 
Which are present in units iSi(R)Q()4Oi or in units 
iSi(R)(R3)4Oi is the number n. The sum of all other 
silicon atoms is the number m. 

Component A) used for the preparation of compositions 
according to the invention may thus be a polyorganosiloxane 
in Which only alkyl groups are bonded to all iSi4O units, 
eg a polydimethylsiloxane. Preference is, hoWever, given 
to using polyorganosiloxanes in Which at least one amino 
group is present in the form of a radical X. 

45 

50 
Suitable polysiloxanes are available commercially, eg 

from Wacker Chemie GmbH and DoW Corning. The product 
“Silicone Oil L 080” from Wacker is highly suitable. In 
addition, products suitable as component A) and the prepa 
ration thereof are described in the specialist literature, eg in 
EP-A 342 830, EP-A 342 834, EP-A 491 659, EP-A 659 930, 
US. Pat. No. 4,366,001, EP-A 978 586, US. Pat. No. 
4,620,878, EP-A 441 530. 

If component A) contains radicals X With amino groups, 
then one or more of these amino groups may also be present 60 
in quatemiZed form. In this case, 4 carbon atoms are bonded 
in each case to one or more nitrogen atoms. The anions 
corresponding to the quatemiZed groups are preferably 
chosen from chloride anions, methylsulfate anions, benZe 
nesulfonate anions, alkylarylsulfonate anions and carboxy- 65 
late anions. The carboxylate anions are preferably anions of 
monocarboxylic acids having 1 to 4 carbon atoms; the 

8 
alkylarylsulfonate anions are preferably anions of toluene 
sulfonic acids, but may also be anions of sulfonic acids of 
alkylphenol ethoxylates. 
Component B) used for the preparation of the composi 

tions according to the invention is a ?uorine-free diisocy 
anate or polyisocyanate Whose NCO groups are 80 to 100% 
blocked. Preferably all isocyanate groups present are 
blocked, i.e. the degree of blocking is preferably 100%. 
Blocking agents for isocyanate groups are knoWn from the 
literature. They form adducts With NCO groups Which, at 
elevated temperature, eg from about 1000 C., are reversibly 
cleaved and again form free isocyanate groups. Component 
B) acts in compositions according to the invention as an 
extender Which enhances the action of ?uoropolymers. The 
use of an extender makes it possible to achieve the same 
level of oil/Water repellency of ?nished textiles using con 
siderably smaller amounts of ?uoropolymer than Without 
extender. 

Suitable blocking agents for isocyanate groups are, inter 
alia, dimethylpyraZole, diacetyl, caprolactam, unsubstituted 
or substituted phenols, and metal hydro gensul?tes. Preferred 
blocking agents for component B) in compositions accord 
ing to the invention are alkali metal hydrogensul?tes and 
ketone oximes, in particular acetone oxime, butanone oxime 
(methyl ethyl ketone oxime) and methyl isobutyl ketone 
oxime. 

The products Which can be used as component B) may be 
compounds With more than 3 blocked isocyanate groups. 
Preference is, hoWever, given to using di- and triisocyanates 
Where 80 to 100% of the iNCO groups present must be 
blocked. Mixtures Which comprise tWo or more diisocyan 
ates and/or tWo or more triisocyanates With blocked NCO 
groups are also highly suitable. 

The di- or polyisocyanates With blocked isocyanate 
groups Which are suitable as component B) may also be 
polymers, in particular polyurethanes Which have blocked 
isocyanate groups. Such polyurethanes may be obtained by 
reacting polyfunctional isocyanates With polyhydric alco 
hols using an excess of isocyanate groups relative to alco 
holic OH groups and subsequently blocking the free isocy 
anate groups Which are present in the polyurethane. One 
example of such a polyurethane is a product Which can be 
obtained starting from DESMODUR L75 from Bayer by 
blocking free isocyanate groups. Another example is the 
polyurethane, present in the product BAYGARD EDW from 
Bayer, based on an aromatic diisocyanate and a polyhydric 
aliphatic alcohol Whose isocyanate groups are blocked With 
ketone oxime. Also suitable is a polyurethane Which can be 
obtained by reacting an excess of diphenylmethane 4,4‘ 
diisocyanate With a mixture of mono-, di- and tripropylene 
glycol, then further reacting With 1,1,1-trimethylolpropane 
and N-methyldiethanolamine and blocking the free NCO 
groups With butanone oxime. Also suitable are polyure 
thanes obtained by reacting an excess of a diisocyanate or 
diisocyanate mixture of the formula (VIII) given beloW With 
a diol or diol mixture and subsequently blocking the free 
isocyanate groups. Preferred embodiments of compositions 
according to the invention are characteriZed in that compo 
nent B) is obtainable by reacting a di- or triisocyanate of the 
formula (VIII) 

OCNiR5iNCO (VIII) 

With a di- or trihydric aliphatic or cycloaliphatic alcohol 
having 2 to 12 carbon atoms, this reaction being carried out 
such that the resulting product still contains free isocyanate 
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groups and that 80 to 100% of these isocyanate groups are 
then blocked, Where R5 has the meaning given in claim 8. 

In a further preferred embodiment of compositions 
according to the invention, component B) is chosen from 
compounds of the formula (VIII) 

OCNiR5iNCO (VIII) 

Where R5 is a divalent aliphatic radical having 3 to 12 carbon 
atoms, a cycloaliphatic radical having 6 to 40 carbon atoms 
or a divalent aromatic radical having 1 or 2 aromatic 
benZene-derived rings, 

Where, in the radical R5, a CH bond may be replaced by a 
CiNCO bond, Where 80 to 100% of the isocyanate groups 
present in the compound of the formula (VIII) are blocked. 

Products (extenders) suitable as component B) are also 
described in EP-A 1 013 687 and in EP-A 196 309, EP-A537 
578 and EP-A 872 503. 

The aliphatic or cycloaliphatic radical Which may be R5 in 
formula (VIII) may be linear or branched. Suitable diisocy 
anates for the preparation of component B) are, for example, 
hexamethylene 1,6-diisocyanate, trimethylhexamethylene 
1,6-diisocyanate (isomer mixture) or DDI 1410-diisocyan 
ate (manufacturer Henkel, USA), DDI 1410-diisocyanate is 
a cyclohexane derivative in Which a longer alkyl radical is 
in each case bonded to 4 ring carbon atoms. TWo of these 
longer-chain alkyl radicals each carry a terminal iNCO 
group. DDI 1410 diisocyanate has a total of 38 carbon 
atoms. Preferred diisocyanates of the formula (VIII) are 
those in Which R5 is an open-chain aliphatic, branched or 
unbranched radical having 4 to 10 carbon atoms, a 
cycloaliphatic radical having 640 carbon atoms or a diva 
lent aromatic radical of the type mentioned beloW. Of the 
cycloaliphatic diisocyanates preference is given to unsub 
stituted cyclohexane 1,4-diisocyanate, cyclohexane 1,4-di 
isocyanate substituted by one or more alkyl groups, or a 
cyclohexane substituted by alkyl groups in Which, in each 
case, iNCO groups are present on the end of tWo of these 
alkyl groups. 

If R5 in formula (VIII) is a divalent aromatic radical, this 
radical contains one or tWo aromatic benzene-derived car 
bon rings, R5 in this case is preferably a radical of the 
formula 

here, C6H3 is a trivalent benzene-derived radical. One of 
these 3 free valences is bonded to the radical R9, Where R9 
is hydrogen or a methyl group. The tWo other free valences 
on the radical C6H3 are preferably in the para position 
relative to one another, i.e. the blocked isocyanate groups are 
preferably arranged in the para position relative to one 
another. Of these aromatic blocked isocyanates, preference 
is given to tolylene diisocyanates With blocked NCO groups, 
mixtures of isomers thereof also being highly suitable. From 
all of said diisocyanates are derived triisocyanates if a CiH 
bond is replaced by a NCO bond. These triisocyanates are 
also suitable as component B) of compositions according to 
the invention if 80 to 100% of the NCO groups are present 
in blocked form. 

The text beloW gives examples of isocyanates Which are 
readily suitable as component B) provided 80 to 100% of the 
NCO groups are in blocked form, otherWise this blocking 
must still be carried out before the corresponding product 
can be used as component B). 
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10 
DDI 1410 diisocyanate (Henkel Corp. USA), this product 

is a cyclohexane derivative With tWo isocyanate groups and 
a total of 38 carbon atoms; VESTANAT IPDI, likeWise a 
cyclohexane derivative With tWo NCO groups; VESTANAT 
TMDI, an open-chain, branched aliphatic diisocyanate; 
VESTANAT B 370; isophorone diisocyanates; toluene and 
xylene derivatives With 2 or 3 isocyanate groups, in particu 
lar toluene 2,4- and 2,6-diisocyanate; diisocyanates of 
diphenylmethane, in particular 4,4'-diisocyanate; DESMO 
DUR L 75 (Bayer) an isocyanate-containing polymer of 
diisocyanate and diol. Further compounds Which contain 
isocyanate groups and are suitable as component B) (Where 
necessary after blocking the iNCO groups) are described 
in US. Pat. No. 4,834,764, EP-A 1 013 687, EP-A 872 503 
and EP-A 537 578. 
The organic solvent (component C)) used in process step 

a) has a boiling point in the range between 300 C. and 2000 
C. at atmospheric pressure. It is essentially insoluble in or 
immiscible With Water. It must not react chemically With 
component A) and component B) and component D) if such 
a component is used in step a), and in particular it does not 
contain any OH groups. Suitable as component C) are cyclic 
or acyclic aliphatic hydrocarbons Which are unsubstituted or 
substituted by one or more halogen atoms. Particularly 
preferred as component C) are benZene, toluene, xylene, 
ketones having 3 to 16 carbon atoms, esters of aliphatic 
monocarboxylic acids and aliphatic monoalcohols. 
The aqueous dispersion Which is combined, in process 

step d), With the aqueous dispersion Which has been obtained 
according to process step c) comprises, as component D), a 
polymer or a mixture of polymers. The de?nition given 
beloW for component D) also applies for the case When a 
component D) has already been used in step a), it being 
necessary for component D) to be anhydrous if it is used in 
step a). All of these polymers Which form component D) 
contain one or more per?uorinated radicals RF, Where RF 
preferably has the folloWing meaning: 

1%.:01540159T 

Where a is a number from 3 to 25. The RF-containing 
polymers are free from silicon atoms. They are the reason 
that an oil-repelling action of the textiles ?nished thereWith 
is achieved With compositions according to the invention 
Which comprise such polymers. 
The per?uorinated radical RF preferably has 6 to 20 

carbon atoms, i.e. in the abovementioned formula, a pref 
erably has a value from 5 to 19. The value of a is normally 
an average value Which gives the average content of CF2 
groups in the polymer, Which is normally a mixture of 
molecules Whose individual representatives differ by virtue 
of the value of a. 

This statement, according to Which the per?uorinated 
radical RF preferably contains 6 to 20 carbon atoms, i.e. 5 to 
19 CF2 groups, is also valid for all of the preferred RF 
group-containing polymers described beloW. 
The per?uorinated radical RF, Which must be present in 

the polymers Which are used in process step d) is, as stated 
above, preferably a linear, aliphatic per?uoroalkyl radical. In 
addition to a terminal CF3 group, it preferably has at least 5 
CF2 groups bonded thereto. In individual cases, the radical 
RF may also be a nonlinear per?uoroalkyl radical; hoWever, 
in this case too, at least 6 per?uorinated carbon atoms should 
be present in order to achieve the required level of oil 
repelling action on ?nished textiles. 

In a preferred embodiment of compositions according to 
the invention, the RF-containing polymer (component D) 
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used in process step a) and/or d) is chosen from the group of 
polyurethanes, polyesters and polyacrylates Which contain 
one or more radicals RF. Aqueous dispersions of mixtures of 
such polymers can also be used in process step d). In 
addition, these polymers may also be copolymers Which 
additionally contain monomer building blocks. Thus, for 
example, it is possible to use copolymers Which are con 
structed from monomer building blocks of the formula @(I) 
described beloW and other monomers copolymeriZable 
thereWith, such as, for example, vinyl compounds such as 
vinyl chloride. 

Aqueous dispersions Which comprise polymers With RF 
radicals and can be used in process step d) for the prepara 
tion of compositions according to the invention, and the 
parent polymers themselves and their preparation are knoWn 
to the person skilled in the art. Suitable polymers are 
described, for example, in Us. Pat. No. 4,054,592, EP-A 
314 944, U.S. Pat. No. 3,356,628, U.S. Pat. No. 3,528,849, 
U.S. Pat. No. 3,968,066, U.S. Pat. No. 3,896,251, EP-A 73 
364, EP-A 348 350, US Pat. No. 3,478,116, U.S. Pat. No. 
4,742,140. 

In a preferred embodiment of compositions according to 
the invention, in process step d), an aqueous dispersion is 
used Which comprises, as RF-group-containing polymer, a 
polyurethane obtainable by reacting a diisocyanate or tri 
isocyanate of the formula (VIII) 

OCNiRsiNCO (VIII) 

or a mixture of such isocyanates, 

With a dihydric or trihydric alcohol Which contains one or 
more radicals RF, or With a mixture of such alcohols, Where 
R5 has the meaning given in claim 8 and RF has the meaning 
given in claim 11, Where in cases When the reaction product 
still has isocyanate groups, these isocyanate groups are then 
blocked. 

The dihydric or trihydric alcohol reacted With isocyanate 
or isocyanate mixture of the formula (VII) is preferably 
chosen from alcohols of the formulae (IX) and (X) 

HOiCH24CR6R7J¢Y)7CR6R74CH2OH (x) 

Where all of the radicals R6, independently of one another, 
are hydrogen or an alkyl radical having 1 to 4 carbon atoms, 

b is a number from 1 to 4, 

c is 0 or 1, 

d is 0 or 1, 

RF is CF34» CF29; 
a has the meaning given in claim 11, 

R7 is {» CHZQERF if d:1, and is iY{» CHZQERF, if d:0 
and 

Y is 40*, iSi, iNRi or iPRi, preferably iSi. 
If a mixture of alcohols is used for the reaction With 

diisocyanates/triisocyanates of the formula (VIII), then the 
individual compounds of this mixture are preferably like 
Wise compounds of the formula (IX) or (X). 

In cases Where the RF-group-containing polymer is a 
polyurethane Which forms by the reaction of a diisocyanate 
or mixture of diisocyanates With a dihydric or trihydric 
alcohol or a mixture of such alcohols, then a preferred 
embodiment of compositions according to the invention is 
characterized in that the RF-group-containing polymer is 
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12 
obtainable by reacting alcohol or alcohol mixture With 
diisocyanate or diisocyanate mixture in a ratio such that, per 
mole of alcoholic OH group, 0.9 to 1.1 mol of iNCO 
groups are used and that all isocyanate groups Which are still 
present after the reaction are blocked With a ketone oxime, 
preferably butanone oxime, acetone oxime or methyl isobu 
tyl ketone oxime. 

If a slight excess of NCO groups is used here relative to 
OH groups and thus the resulting polymer still contains free 
NCO groups, then it is advantageous to block these. Suitable 
blocking agents are the compounds given above in connec 
tion With component B), and preference is given to using 
ketone oximes, in particular butanone oxime (methyl ethyl 
ketone oxime), acetone oxime or methyl isobutyl ketone 
oxime. 

A further group of RF-radical-containing polymers Which 
can be used advantageously in process step d) in the form of 
an aqueous dispersion are RF-group-containing polyacry 
lates. Esters of polyacrylic acid Which have a per?uorinated 
radical RF in the alcohol component are particularly suitable. 
A preferred embodiment of compositions according to the 
invention thus consists in the aqueous dispersion used in 
process step d) comprising, as RF-radical-containing poly 
mer, a polyacrylate Which contains, as monomer building 
block, a compound of the formula (XI) 

CH2:C(R9)4COOJ¢CH2%RF (x1) 

in Which R9 is hydrogen or a methyl group, t is a number 
from 2 to 8 and RF has the meaning given in claim 11, 

Where this polymer may be a copolymer Which may contain 
further vinylically unsaturated compounds as monomer 
building blocks. 

Further vinylically unsaturated monomer building blocks 
Which may contain said RF-containing polyacrylate are, for 
example, vinyl or vinylidene halides, in particular chlorides, 
or vinyl esters of aliphatic carboxylic acids. 
The RF-containing acrylate homo- or copolymers can be 

obtained by knoWn methods starting from commercially 
available RF-containing alcohols by esteri?cation and sub 
sequent free-radical polymerization. 
The third group of polymers Which, in addition to RF 

radical-containing polyurethanes or polyacrylates, are par 
ticularly suitable for being used in the form of aqueous 
dispersions in process step d) are RF-radical-containing 
polyesters, in particular polyesters Which can be prepared 
from ?uorine-free dicarboxylic acids and RF-radical-con 
taining dihydric alcohols. A preferred embodiment of com 
positions according to the invention is therefore character 
iZed in that the RF-group-containing polymer used is a 
polyester obtainable by reacting a dicarboxylic acid or a 
mixture of dicarboxylic acids of the formula @(II) 

HOOCi(CHR1°)r—COOH (x11) 

With an alcohol or a mixture of alcohols of the formulae (IX) 
and/or Q(), 

where R10 is hydrogen or an alkyl radical having 1 to 4 
carbon atoms, r is a number from 2 to 10, preferably from 
2 to 6, and the formulae (IX) and Qi) have the meanings 
given in claim 13. 
The esteri?cation of the dicarboxylic acid or of the 

dicarboxylic acid mixture With the alcohol or alcohol mix 
ture can be carried out by generally knoWn methods, eg 
under acidic catalysis. The components are preferably 
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reacted here in a ratio such that, per mole of 4COOH 
groups, a total of 0.9 to 1.1 mol of alcoholic OH groups are 
used. 

It has already been mentioned that the same dispersants or 
different dispersants may be present in the aqueous disper 
sion of the RF-radical-containing polymer as in the aqueous 
dispersion of polysiloxane (component A)) and blocked 
isocyanate (component B)) Which has been obtained accord 
ing to process step c). The dispersants in the RF-polymer 
containing aqueous dispersion are preferably chosen so that 
said dispersion has good stability. In some instances, there 
fore, the optimum dispersants for this dispersion may be 
dependent on Whether the polymer is a RF-radical-contain 
ing polyurethane, a polyacrylate or a polyester. Suitable 
dispersants for these polymers are knoWn from the specialist 
literature; preference is given to using nonionogenic or 
cationic dispersants for the preparation of compositions 
according to the invention. 

All said preferred RF-containing polymers, namely RF 
polyurethanes, RF-polyacrylates and RF-polyesters, can also 
advantageously be used in anhydrous form in process step 
a), i.e. as such or dissolved in an organic solvent Which 
corresponds to the de?nition of component C). 

Compositions according to the invention Which are in the 
form of aqueous dispersions can be used very readily for the 
treatment of ?ber materials, in particular for the treatment of 
fabrics in the form of Wovens or knits. In this connection, the 
compositions may comprise further ingredients knoWn from 
textile ?nishing, such as modi?ed polyole?n Waxes, ?ame 
retardants, or cellulose crosslinkers. These optional addi 
tional ingredients are added to the compositions according to 
the invention preferably only after process step d) have been 
carried out. 

The application of compositions according to the inven 
tion to the ?ber materials can be carried out by knoWn 
methods, eg by padding. Here, the aqueous liquor used for 
the padding is usually adjusted to the desired concentration 
and, Where necessary, to the desired pH. The application of 
compositions according to the invention to the textiles can 
move Within the framework knoWn from textile ?nishing. 
After padding, the ?ber materials are dried and, Where 
appropriate, cured in a knoWn manner at elevated tempera 
ture. 

The ?ber materials Which are treated With compositions 
according to the invention are preferably fabrics in the form 
of Wovens or knits. They can consist of cellulose, e. g. cotton, 
of synthetic ?bers or of mixtures of cellulose or of Wool With 
synthetic ?bers. Suitable synthetic ?bers are primarily poly 
esters, polyamides or acrylic polymers. The ?nished fabrics 
can be used for the manufacture of articles of clothing, such 
as sportswear or rainWear. 

With the help of compositions according to the invention, 
very pleasant soft hand and excellent oil- and Water-repel 
ling properties are imparted to the textiles. The addition of 
the polysiloxane has an adverse effect here on the favorable 
properties achieved by RF polymers to a much loWer degree 
than in the case of compositions from the prior art Which 
comprise silicone, extender and ?uoropolymer. The perma 
nence of the properties of the textile obtained With compo 
sitions according to the invention is excellent. 

The invention Will be illustrated beloW by Working 
examples. 

20 

25 

30 

35 

40 

45 

50 

55 

65 

14 
EXAMPLE 1 

Preparation of a Dispersion According to the 
Invention 

Step a): 
A solution Was prepared from 125 g of a 60% strength 

solution of a cycloaliphatic polyisocyanate With blocked 
NCO groups in n-butyl acetate/xylene (3:5) (V ESTANAT B 
1370, Servo):(component B)) 

62.5 g of methyl isobutyl ketone (:component C)) 

7.5 g of a polydiorganosiloxane (:component A)). 

The polydiorganosiloxane used (CL L 080, Wacker, DE) 
had, at both chain ends, (CH3)3Si4Oi units and, Within 
the chain, side chains With epoxy functions, With longer 
chain alkyl groups and With phenyl groups Which Were each 
bonded via an alkylene group to one Si atom. In addition, it 

contained a small fraction of Si(CH3)(H)4O units in the 
chain. 

Step b): 
The folloWing products Were mixed together by stirring at 

room temperature. 

1.3 g of a cation-active dispersant (ETHOQUAD HT 25, 

AKZO-Nobel) 
0.6 g of an ethoxylated C1O_ 12-alcohol (6 EO) 
19.3 g of propylene glycol 

3.3 g of an alkyldimethylamine oxide (REWOMINOX L 

408, WITCO) 
8 g of a reaction product of bisphenol A diglycidyl ether 

and hexamethylenediamine (as acetate) 
270 g of Water 

The solution obtained according to step a) Was added to 
this aqueous dispersant mixture in portions With mechanical 
homogenization at room temperature. The pH Was then 
adjusted to about 6.0 using concentrated hydrochloric acid. 
This gave a stable bluish dispersion. 

Step c): 
583 g of the dispersion obtained according to step b) Was 

subjected to distillation at a bath temperature of 700 C. and 
a reduced pressure of from 420 to 250 mbar. This gave 284 
g of a dispersion. Its concentration Was adjusted to 30% by 
Weight With Water. 

Step d): 
13.3 g of an aqueous dispersion of a polymer With 

per?uoroalkyl (RF) groups Were added to 5.6 g of the 
dispersion obtained according to step c). 

This dispersion of the RF polymer comprised about 30% 
by Weight of a copolymer of an alkyl acrylate (With RF 
groups on the end of the alkyl chain), stearyl methacrylate, 
methyl methacrylate and hydroxyethyl methacrylate (Weight 
ratio of said monomers 70:18:41), 10% by Weight of 
dipropylene glycol, 57% by Weight of Water and 3% by 
Weight of dispersant. 

This gave a stable aqueous dispersion (:“dispersion 1” 
according to the invention). 
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EXAMPLE 2 

Comparative Example not in Accordance With the 
Invention 

The dispersion (:“comparative dispersion 2”) of this 
example Was prepared by the process of the prior art 
(components A) and B) Were not dispersed together in Water, 
but separately). 

125 g of extender (component B, as in example 1) and 
62.5 g of methyl isobutyl ketone (component C) as in 
example 1) Were mixed together at room temperature. 

This mixture Was added, With mechanical homogeniZa 
tion, to an aqueous dispersant mixture Which Was the same 
as that in step b) of example 1 except that it did not comprise 
the 0.6 g of ethoxylated alcohol. 

The pH Was then adjusted to 6.0 as in example 1.581 g of 
the resulting bluish stable dispersion Were subjected to 
distillation as given in step c) of example 1). 20 

This gave 243 g of a dispersion, the concentration of 
Which Was adjusted to a value of 30% by Weight With Water. 

0.4 g of an aqueous dispersion Which comprised 35% by 
Weight of the same polysiloxane as used in step a) of 
example 1 (as component A)) Were added to 5.2 g of the 
resulting dispersion. In addition, this 0.4 g of dispersion 
comprised 3% by Weight of the ethoxylated C1O_ 12 of alcohol 
from step b) of example 1. 

25 

The resulting 5.6 g of aqueous dispersion Were combined 
With 13.3 g of the same aqueous dispersion of an RF 
group-containing polymer as used in step d) of example 1. 
This gave a stable aqueous dispersion (:“comparative dis 
persion 2”) 

30 

EXAMPLE 3 35 

According to the Invention 

Example 1 is repeated With the folloWing changes 

Step a): 
223 g of DESMODUR L 75 (Bayer) instead of VESTANAT 
B 1370 

361 g of methyl isobutyl ketone 45 

91.7 g of methyl isobutyl ketone oxime 

(to block the NCO groups of the DESMODUR) 

12.8 g of polysiloxane (OL L 080) (see example 1) 

Step b) 
4.8 g of ETHOQUAD HT 25 instead of 1.3 g 

9 g of reaction product of Bisphenol A diglycidyl ether and 
hexamethylenediamine instead of 8 g 55 

54 g of propylene glycol instead of 19.3 g 

632 g of Water instead of 270 g additionally, the aqueous 
dispersant mixture also comprised 13.5 g of ethoxylated 
castor oil (about 36 EO) 60 

pH Was adjusted to 4.5 

Step c) 
Pressure 37(k200 mbar 

747 g of dispersion Were obtained Which Were adjusted to 
a concentration of 30% by Weight. 

65 
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In step d), 13.3 g of the same aqueous ?uoropolymer 

dispersion as in example 1 Were added to 5.6 g of this 
dispersion. 

This gave a stable aqueous dispersion. 

EXAMPLE 4 

Finishing Experiments 

Various cotton fabrics, including batiste and “stella” (a 
NH3-pretreated quality) Were treated With “dispersion 1” 
according to the invention and “comparative dispersion 2”. 
The treatment liquors in each case comprised, per 1 of 
liquor, 18.9 g of dispersion 1 or comparison dispersion 2, 
and also 1 ml of 60% strength acetic acid, 11 g of a 
commercially available cellulose crosslinker based on N,N' 
dimethyloldihydroxyethyleneurea and 6 g of Mg chloride 
hydrate (crosslinking catalyst). The dispersions Were applied 
to the fabric by means of padding (liquor uptake about 90% 
by Weight). The fabrics Were then dried for 10 minutes at 11 
0° C. and cured for 5 minutes at 150° C. 

After this treatment, all of the fabrics had a pleasant soft 
hand. By contrast, corresponding fabric qualities Which had 
been treated in comparative experiments only With ?uo 
ropolymers and/or With extenders (component B)), ie with 
out the use of polysiloxane, had a considerably harsher hand. 

Oil- and Water-repelling action Were determined in each 
case on the fabric samples both directly after curing and 
conditioning, and also after Washing 5 times at 60° C. 
(domestic Washing machine, surfactant-containing Wash 
liquor), and also after treatment With haloole?n (simulation 
of dry cleaning). 

To assess the results, the test methods described beloW 
Were used. Prior to carrying out the tests, the fabric samples 
Were stored after ?nishing for 24 hours at 20° C./65% 
relative humidity. 
The oil-repelling action Was determined in accordance 

With AATCC 118-1997 (corresponding to ISO 14419). For 
this, the Wetting by 8 different liquid hydrocarbons Was 
tested; the evaluation scale of this test method comprised 
grades, a higher grade corresponding to a better repelling 
effect. 

The Water-repelling action Was carried out both in accor 
dance With AATCC 22-1996 (“spray test”) (corresponding to 
ISO 4920), and also in accordance With DIN 53888 
(“Bundesmann rain test”). In this latter test, the “bead-off 
effect” is assessed visually (three times for each fabric, after 
a rain time of 1, 5 and 10 minutes), grades from 1 (poorest 
grade) to 5 (best grade: Water beads off Without Wetting) 
being aWarded, and then the Water absorption in % by 
Weight is determined (higher value indicates poorer Water 
repellency). In the spray test, the Wetting is likeWise 
assessed visually, the scale of grades ranging from 0 to 100 
(100:best grade, i,e. least Wetting). The abovementioned 
AATCC test methods are given in the “AATCC (American 
Association of Textile Chemists and Colorists) Technical 
Manual”. 

The results obtained are given in tables 1 and 2 beloW. It 
is clear that the results obtained With the dispersion 1 
according to the invention are better than those obtained 
With comparison dispersion 2. 
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TABLE 1 

(Results on batiste fabric) Dispersion 1 Comparison dispersion 2 

a) after padding and curing 5 

Oil repellency, grade 6 5 
Spray test, grades 100/100/100 80/80/70 
Bead-off grades 5/4/4 2/2/2 
Water absorption (% by Wt.) 20.0 34.2 
b) after 5 Washes at 60° C. 10 

Oil repellency, grade 5 4 
Spray test, grades 90/90/90 90/90/90 
Bead-off grades 4/3/3 3/3/3 
Water absorption (% by Wt.) 21.5 22.9 
c) after “dry cleaning” 15 

Oil repellency, grade 5 5 
Spray test, grades 100/100/100 100/100/90 
Bead-off grades 5/4/4 5/3/3 
Water absorption (% by Wt.) 19.9 22.1 

20 

TABLE 2 

(Results on stella fabric) Dispersion 1 Comparison dispersion 2 

a) after padding and curing 25 

Oil repellency, grade 5 5 
Spray test, grades 100/100/100 70/50/50 
Bead-off grades 5/4/4 2/2/1 
Water absorption (% by Wt.) 25.6 45.7 
b) after 5 Washes at 60° C. 30 

Oil repellency, grade 5 4 
Spray test, grades 90/90/90 90/90/90 
Bead-off grades 4/4/4 3/3/3 
Water absorption (% by Wt.) 25.6 31.5 
c) after “dry cleaning” 35 

Oil repellency, grade 5 5 
Spray test, grades 100/100/100 100/90/90 
Bead-off grades 5/4/4 4/3/3 
Water absorption (% by Wt.) 22.7 25.9 

40 

Further compositions according to the invention Were 
prepared using different polysiloxanes (component A)) 
analogously to example 1 above. These polysiloxanes con 
tained sterically hindered amino functional radicals, as 45 
expressed above in the description text and in the claims by 
the formulae (111) and/or (V I). 

The use of these polysiloxanes also gave results Which 
Were as good as those in the case of example 1. 

50 

What is claimed is: 

1. A process for manufacturing aqueous dispersions com 
prising the following successive process steps: 

a) preparing an anhydrous solution Which comprises the 55 
components A), B) and C) and optionally a component 
D), 

b) dispersing the solution obtained according to step a) in 
Water using a dispersant or a mixture of dispersants, 60 

c) removing component C), 
d) optionally combining the dispersion obtained accord 

ing to process step c) With an aqueous dispersion Which 
comprises a component D), 

Where, at least for the case Where the solution prepared in 65 
step a) does not comprise a component D), a process 
step d) is then carried out after step c), 
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Where component A) is a polyorganosiloxane Whose 

end-groups are formed by units of the formula 

R1R2Si4Oi 

and Which contains units of the formula 

iSi(R)(R2)4Oi 

in the chain, Where the individual units iSi(R)(R2)i 
Oi may be distributed arbitrarily over the polysilox 
ane chain, 

Where all radicals R, independently of one another, are a 
linear or branched alkyl radical having 1 to 20 carbon 
atoms or the phenyl radical, all radicals R1, indepen 
dently of one another, are R, H, (CH2)u W or are a 
monovalent aliphatic radical Which contains one or 
more amino groups, Where u is a number from 0 to 4 

and W is OH or OR, 

Where all of the radicals R2 present, independently of one 
another, are H, R, R3 or X, Where R3 is an alkyl radical 
having 5 to 18 carbon atoms Which is interrupted by an 
oxygen atom and/or in Which tWo adjacent carbon 
atoms form an epoxy group together With an oxygen 

atom, or Where R3 is an alkyl radical having 2 to 12 
carbon atoms Which carries a phenyl radical as sub 

stituent, and 
Where X is a monovalent hydrocarbon radical Which con 
tains one or more amino groups and/ or one or more hydroxyl 

groups as substituents, 

Where part or all of the amino groups present are option 
ally in quaterniZed form, Where component B) is a 
?uorine-free diisocyanate or polyisocyanate Whose 
NCO groups are 80 to 100% blocked, 

Where component C) is a Water-insoluble organic solvent 
Which does not contain any OH groups and Whose 
boiling point at atmospheric pressure is betWeen 30° C. 
and 200° C. and 

Where component D) is a polymer Which contains one or 
more per?uorinated radicals (RF) and no silicon, or 
Where component D) is a mixture of such polymers. 

2. Aprocess as claimed in claim 1, Wherein, in component 
A), at least one of the radicals R2 present is a radical X and 
that all of the radicals X present are chosen from the radicals 

of the formula (II) to (V11) 

(11) 
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Where the nitrogen-containing radicals of these formulae 
may also be in quaterniZed form on one or more of the 
nitrogen atoms by means of an alkyl group having 1 to 
8 carbon atoms, 

Wherein R has the meaning given in claim 1, 
Wherein R'" is H or CH3, 
k is a number from 0 to 6, 
t is a number from 2 to 8, 

and 
l is a number from 0 to 3, 

and 

R4 is H, iCO4CH3, iCO(CH2)kOH, 4CH2(CH2)k 
CH3 or the cyclohexyl radical, Where A is hydrogen or 
an alkyl group having 1 to 4 carbon atoms, in Which Q 
and Q‘ are in each case a divalent unbranched or 
branched alkylene radical having 1 to 4 carbon atoms, 
in Which p:0 or 1 and in Which all of the radicals Z 
present, independently of one another, are hydrogen, an 
alkyl radical having 1 to 6 carbon atoms and optionally 
having one or more hydroxyl groups as substituents, 
the cyclohexyl radical or the radical 4CO4G, Where 
G is an aliphatic radical having 1 to 6 carbon atoms 
Which may have one or more hydroxyl groups as 
substituents. 

3. Aprocess as claimed in claim 2, Wherein component A) 
contains at least one radical X of the formula (IV) or of the 
formula (V), Where Z is H, R'" is H, R4 is H and k is 1. 

4. Aprocess as claimed in claim 1, Wherein, in component 
A), at least one methyl group is bonded in each case to 80 
to 100% of all of the silicon atoms present. 

5. Aprocess as claimed in claim 1, Wherein, in component 
A), the ratio m:n has a value in the range from 0.5:1 to 50:1, 
Where m is the number of silicon atoms to Which no radical 
X and no radical R3 is bonded, and n is the number of silicon 
atoms to Which a radical X or a radical R3 is bonded. 

6. Aprocess as claimed in claim 1, Wherein component B) 
is a diisocyanate or a triisocyanate With blocked NCO 
groups. 

7. Aprocess as claimed in claim 1, Wherein, in component 
B), 80 to 100% of the isocyanate groups are blocked With an 
alkali metal hydrogensul?te or With a ketone oxime. 

8. A process as claimed in claim 7, Wherein the ketone 
oxime is acetone oxime, butanone oxime or methyl isobutyl 
ketone oxime. 

9. Aprocess as claimed in claim 1, Wherein component B) 
is chosen from compounds of the formula (V 111) 

OCNiR5iNCO (VIII) 

Where R5 is a divalent aliphatic radical having 3 to 12 
carbon atoms, a cycloaliphatic radical having 6 to 40 
carbon atoms or a divalent aromatic radical having one 
or tWo aromatic, benZene-derived rings, 
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Where, in the radical R5, a CH bond may be replaced by 

a CiNCO bond, Where 80 to 100% of the isocyanate 
groups present in the compound of the formula (V 111) 
are blocked. 

10. A process as claimed in claim 1, Wherein component 
B) is obtained by reacting a di- or triisocyanate of the 
formula (V 111) 

OCNiR5iNCO (VIII) 

With a di- or trihydric aliphatic or cycloaliphatic alcohol 
having 2 to 12 carbon atoms, this reaction being carried 
out such that the resulting product still contains free 
isocyanate groups and that 80 to 100% of these isocy 
anate groups are then blocked, Where R5 is a divalent 
aliphatic radical having 3 to 12 carbon atoms, a 
cycloaliphatic radical having 6 to 40 carbon atoms or a 
divalent aromatic radical having one or tWo aromatic, 
benZene-derived rings, 

Where, in the radical R5, a CH bond may be replaced by 
a CiNCO bond. 

11. A process as claimed in claim 1, Wherein the organic 
solvent (component C) is selected from the group consisting 
of benZene, toluene, Xylene, ketones having 3 to 16 carbon 
atoms, esters of aliphatic monocarboxylic acids and ali 
phatic monoalcohols. 

12. A process as claimed in claim 1, Wherein the RF 
group-containing polymer is selected from the group con 
sisting of polyurethanes, polyesters and polyacrylates Which 
contain one or more radicals RF, 
Where RF is a monovalent radical of the formula 

and a is a number from 3 to 25. 
13. A process as claimed in claim 1, Wherein the RF 

group-containing polymer used is a polyurethane obtained 
by reacting a diisocyanate or triisocyanate of the formula 
(VIII) 

OCNiR5iNCO (VIII) 

or a mixture of such isocyanates, 
With a dihydric or trihydric alcohol Which contains one or 
more radicals RF, or With a mixture of such alcohols, 

Where R5 is a divalent aliphatic radical having 3 to 12 
carbon atoms, a cycloaliphatic radical having 6 to 40 
carbon atoms or a divalent aromatic radical having one 
or tWo aromatic, benZene-derived rings, 

Where, in the radical R5, a CH bond may be replaced by 
a CiNCO bond and RF is a monovalent radical of the 
formula 

and a is a number from 3 to 25, Where for the case When 
the reaction product still has isocyanate groups, these 
isocyanate groups are then blocked. 

14. Aprocess as claimed in claim 13, Wherein the dihydric 
or trihydric alcohol Which is reacted With the isocyanate of 
the formula (V 111) is chosen from alcohols of the formulae 
(IX) and (X) 

Where all of the radicals R6, independently of one another, 
are hydrogen or an alkyl radical having 1 to 4 carbon 

atoms, 
b is a number from 1 to 4, 
c is 0 or 1, 

d is 0 or 1, 
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a is a number from 3 to 25, 

R7 is i(CH2)bRF if d:1, and is iY(CH2)bRF, ifd:0 and 
Y is 40*, iSi, iNRi or iPRi. 
15. A process as claimed in claim 13, wherein the RF 

group-containing polymer is obtained by reacting the alco 
hol or alcohol mixture With the diisocyanate or diisocyanate 
mixture in a ratio such that, per mole of alcoholic OH group, 
0.9 to 1.1 mol of iNCO groups are used and that all 
isocyanate groups still present after the reaction are blocked 
With a ketone oxime. 

16. A process as claimed in claim 15, Wherein the ketone 
oxime is butanone oxime, acetone oxime or methyl isobutyl 
ketone oxime. 

17. A process as claimed in claim 1, Wherein the RF 
group-containing polymer used is a polyacrylate Which 
contains, as monomer building block, a compound of the 
formula 0(1) 

Wherein R9 is hydrogen or a methyl group, t is a number 
from 2 to 8 and RF is a monovalent radical of the 
formula 

and a is a number from 3 to 25, 
Where this polymer may be a copolymer Which may 

comprise further vinylically unsaturated compounds as 
monomer building blocks. 

18. A process as claimed in claim 1, Wherein the RF 
group-containing polymer used is a polyester obtained by 
reacting a dicarboxylic acid or a mixture of dicarboxylic 
acids of the formula (X11) 

HOOCi(CHR1°)rCOOH (x11) 

With an alcohol or a mixture of alcohols of the formulae 

(IX) and (X) 

Where all of the radicals R6, independently of one another, 
are hydrogen or an alkyl radical having 1 to 4 carbon 
atoms, 

b is a number from 1 to 4, 
c is 0 or 1, 
d is 0 or 1, 

a is a number from 3 to 25, 

R7 is i(CH2)bRF if d:1, and is iY(CH2)bRF, ifd:0 and 
Y is 40*, iSi, iNRi or iPR, 
where R10 is hydrogen or an alkyl radical having 1 to 4 

carbon atoms, and r is a number from 2 to 10. 
19. A process as claimed in claim 18, Wherein the poly 

ester is obtainable by reacting the dicarboxylic acid or 
dicarboxylic acid mixture With the alcohol or alcohol mix 
ture in a ratio such that, per mole of iCOOH groups, a total 
of 0.9 to 1.1 mol of alcoholic OH groups are used. 

20. A process as claimed in claim 1, Wherein the dispers 
ant used in process step b) is a nonionogenic dispersant or 
a mixture of nonionogenic dispersants. 

21. A process as claimed in claim 1, Wherein the solution 
obtained according to process step a) comprises components 
A), B) and C) in the folloWing amounts 

0.2 to 50% by Weight of A), 
10 to 85% by Weight of B), 
10 to 85% by Weight of C), 
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these values referring to the total amount of solution, but 

Without taking the optionally present component D) 
into consideration. 

22. A process as claimed in claim 1, Wherein the disper 
sion obtained according to process step c) comprises com 
ponents A), B), dispersant and Water in the folloWing 
quantitative ratios 

0.1 to 20% by Weight of A), 
4 to 60% by Weight of B), 
0.5 to 20% by Weight of dispersant or dispersant mixture, 
20 to 95% by Weight of Water, 
these values referring to the total amount of the disper 

sion, but Without taking the optionally present compo 
nent D) into consideration. 

23. A process as claimed in claim 1, Wherein the disper 
sion obtained according to process step d) comprises com 
ponents A), B), dispersant, Water and RF-containing poly 
mer component D) in the folloWing quantitative ratios 

0.05 to 10% by Weight of component A), 
2 to 30% by Weight of component B), 
0.25 to 10% by Weight of dispersant or dispersant mix 

ture, 
10 to 60% by Weight of Water, and 
10 to 85% by Weight of RF-containing polymer compo 

nent D). 
24. A process as claimed in claim 1, Wherein the apper 

taining anions of the amino groups in the quatemiZed form 
of component A) are chosen from chloride anions, methyl 
sulfate anions, benZenesulfonate anions, alkylarylsulfonate 
anions and carboxylate anions. 

25. A process as claimed in claim 24, Wherein the car 
boxylate anions are anions of a monocarboxylic acid having 
1 to 4 carbon atoms and the alkylarylsulfonate anions are 
toluenesulfonate anions. 

26. A process as claimed in claim 1, Wherein the solution 
obtained according to process step a) comprises components 
A), B) and C) in the folloWing amounts 

2.5 to 20% by Weight of A), 
30 to 50% by Weight of B), 
40 to 60% by Weight of C), 
these values referring to the total amount of solution, but 

Without taking the optionally present component D) 
into consideration. 

27. A process as claimed in claim 1, Wherein the disper 
sion obtained according to process step c) comprises com 
ponents A), B), dispersant and Water in the folloWing 
quantitative ratios 

0.3 to 8% by Weight of A), 
15 to 35% by Weight of B), 
1 to 5% by Weight of dispersant or dispersant mixture, 
60 to 80% by Weight of Water, 
these values referring to the total amount of the disper 

sion, but Without taking the optionally present compo 
nent D) into consideration. 

28. A process as claimed in claim 1, Wherein the disper 
sion obtained according to process step d) comprises com 
ponents A), B), dispersant, Water and RF-containing poly 
mer component D) in the folloWing quantitative ratios 

0.15 to 4% by Weight of component A), 
7.5 to 17.5% by Weight of component B), 
0.5 to 2.5% by Weight of dispersant or dispersant mixture, 
20 to 50% by Weight of Water, and 
40 to 70% by Weight of RF-containing polymer compo 

nent D). 


